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CLAIMS 

What we claim is: 

An expression vector, comprising: 

a nucleic acid molecule encoding a non-proteolytic analog of a Hin47 
rotein ofX strain of Haemophilus including a portion thereof encoding the leader 
sequence for s&^i non- proteolytic analog, and 

a promoter ^geratively connected to said nucleic acid molecule to direct 
expression of said non-pt^eolytic analog of a Hin47 protein having said leader 
sequence in a host cell. 

2. The vector of claim 1 wherenffcajd non-proteolytic analog of Hin47 protein is 
a mutation of natural Hin47 protein in whiclratleast one amino acid selected from the 
group consisting of amino acids 91, 121 and 195 ra^Ol of natural Hin47 protein has 
been deleted or replaced by a different amino acid. 

3. The vector of claim 2 wherein histidine 91 is replaced^ alanine. 
4— Th e v e ctor of claim 1 which is plasmid vector having Lhu identifying 

^SehaF aUeiislics uf plaamid JB-3 120-2 as seen in F iguxe 1 A : ^ 

5. An expression vector for expression of a recombinant protein in a host cell, 
comprising: 

a nucleic aci^molecule encoding a non-proteolytic analog of a Haemophilus 
Hin47 protein, 

at least one additioi^l nucleic acid molecule encoding the recombinant protein, 

and 

at least one regulatory elekpent operatively connected to said first nucleic acid 
molecule and said at least one addit&^al nucleic acid molecule to effect expression of 
at least said recombinant protein in the Kbst cell. 

6. The vector of claim 5 wherein saidVpucleic acid molecule encoding the non- 
proteolytic analog of a Hin47 protein includes^ portion encoding the leader sequence 
for said non-proteolytic analog. 

7. The vector of claim 6 wherein said non-proteolytic analog of Hin47 protein 
is a mutation of natural Hin47 protein in which at least one amino acid selected from 
the group consisting of amino acids 91, 121 and 195 to 20l\pf natural Hin47 protein 
has been deleted or replaced by a different amino acid. 
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8. The vector of claim 7 wherein histidine 91 is replaced by alanine. 

9-. TIih yywinr of Haiti i r \ wHernin rniH at |easf nne arlditiaiml niu.li'.u'. M^iil- 

molgciilr pnc^4*^ h TTin "i' Tfsf pr^rHn a strain hnemophi/us trifluw/u**- ■ — - — 

10. The vector of claim 9 wherein skid at least one additional nucleic acid 
molecule-encodes a Hia protein which is N-terminally truncated. 

1 1 . The vector of claim 1 0 wherein said N-tominal truncation is S44 or V38. 
45: The vecto r of claim 11 wliicli is a plaamid vector ■ having_ 4he=jf 




characteristics of plasmid DS-2342^2-2-as"S€enTn Figure 5. 

13. The yecter^Taaim 11 which is a plasmid vector having the identifying 

ifartRristics nf plas m id IB-3 14 ^-1 sp^n i n FigurM -** " "* 
l&r The~- vcctor of claim 5 wheieiil sai d ai least one additional nucleic acid 



molecule encodes a PsaA protein of a strain of Streptococcus pneumoniae. 

15. The vector of claim 14 which is a plasmid vector having the ktentifying 
characteristics of plasmid JB-3073R-1 as seen in Figure 12. 

16. The vector of claim 14 which is a plasmid vector ha^mg the identifying 
characteristics of plasmid JB-3090-1 or JB-3090-7 as seen i^Tigure 13. 

17. A method for expressing at leastjane protein, which comprises: 

providing a first nucleic acidlnolepule enpdding a non-proteolytic analog of a 
Hin47 protein of Haemophilus., / p^\^^^ 

isolating at least one addi^naj^ucleic acid molecule encoding a protein 
other than Hin47; 1/ / 

introducing the first nuj2feic acid molecule and the at least one additional 
nucleic acid molecule into axell to produce a transformed cell; and 

growing the transformed cell to produce at least one protein. 

18. The metho<L<$f claim 17 wherein said first nucleic acid molecule contains a 
portion encoding the leader sequence for said non-proteolytic analog. 

19. The^method of claim 18 wherein said non-proteolytic analog of Hin47 
proteinis a mutation of natural Hin47 protein in which at least one amino acid selected 
from the group consisting of amino acids 91, 121 and 195 to 201 of natural Hin47 

^protein has been deleted or replaced by a different amino acid. 
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21. The method of claim 20 wherein said at least one additional ifucleic acid 
molecule encodes a Hia or Hsf protein of a strain of Haemophilus influenzae, 

22. The method of claim 21 wherein said at least one additional nucleic acid 
molecule encodes a Hia protein which is N-terminally truncated. 

23. The method of claim 22 wherein said N-terminal truncatj6n is S44 or V38. 
-The method of Claim zi wnerein said vector is a piasmid vector having the 





Jdenttfymg^haractenstiCS of plasmid JB-3 145-1 as showti/in Figure 10. — 

25. The method of claim 20 wherein said at least pne additional nucleic acid 
molecule encodes a PsaA protein of a strain of Streptococcus pneumoniae. 

The me t hod uf claim 17 wli erein said firs t iiucfcic acid molecule encudes thtr 
r naturc form of die non - proteolytic analog. 

27. The method of claim 26 wherein said non-pfroteolytic analog of Hin47 protein 
is a mutation of natural Hin47 protein in which a/least one amino acid selected from 
the group consisting of amino acids 91, 121 an<a 195 to 201 of natural Hin47 protein 
has been deleted or replaced by a different ammo acid. 

28. The method of claim 27 wherein histidine 91 is replaced by alanine. 

29. The method of claim 28 whereii/ said at least one additional nucleic acid 
molecule encodes a Hia or Hsf protein o^^s&aki^of Haemophilus influenzae. 

30. The method of claim 29 j^^eii^said/at least one additional nucleic acid 
molecule encodes a Hia proteir^hidiL^ truncated. 

3 1 . The method of clain/30/wh^girfsaid N-terrmiial truncation is S44 or V38. 

:ctui is a ula 



-The-m^thod o f c la fi m 31/Micrcin saich 



aving tfie" 



identifying characteristic^ of^l^mid-©S :: 23?2-2-2 as seen in Figure 5. 

33. Thejnethdd~of daif# 31 wherein said vector is a plasmid vector having the 
fntTfying c b fii^ riftrifiticfi ja feplnflmiH TR 1 114-1 -1 as. sL en4ft-Eigure 9. ^ 

34. The method of /claim 28 wherein said at least one additional nucleic acid 
molecule encodes a protein of a strain of Streptococcus pneumoniae. 



Ye method' of claim 34 wherein said vecior is a plasmid vector 
Identifying characteristics of plasmidJB^3©73R^"^ 12. 
36. The mQlh^ef^lSim34 wherein said vector is a plasmid vector having the 
identifyin^cKaracteristics of plasmid JB-3090-1 or JB-3090-7 as seen in Figure 
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37. An expression vector, comprising: / 

a nucleic acid molecule encoding a high molecular weight protein of a 
non-typeable strain of Haemophilus selected from the/group consisting of hmwB 
and hmwC, and / 

a promoter operatively connected to said nucleic acid molecule to direct 
expression of said high molecular weight protein in a host cell. 

38. The vector of claim 37 which is a plasmid vector having the identifying 
characteristics of plasmid IN-137-1-16 shown in Figure 18 A. 

39. The vector of claim 37 which is a plasmid vector having the identifying 
characteristics of pT7 hmwC shown in Figure 19A. 

40. An expression vector for expression of a recombinant protein in a host cell, 
comprising: / 

a nucleic acid molecule encoding a high molecular weight (HMW) protein 
of a non-typeable strain of Haemophilus selected from the group consisting of 
hmwBC, hmwB and hmwC, I 

at least one additional nualeic acid molecule encoding the recombinant 
protein, and / 

at least one regulatory efepaenTnperatively connected to said first nucleic 
acid molecule and said at Idast one ad^tional nucleic acid molecule to effect 
expression of at least sai^ecopibji^m profBin in the host cell. 

41. The expression/ ve&^df claim 4ff wherein said at least one additional 
nucleic acid molecule/Ys inseijed'into a plasmid having the identifying 
characteristics of plasmid IN-52-1-13 as shown in Figure 17A and under control 
of said at least one regiflatory element. 

42. The expressioni vector of claim 40 wherein said at least one additional 
nucleic acid molecule is inserted into a plasmid having the identifying 
characteristics of plasmid IN-137-1-16 shown in Figure 18A and under control of 
said at least one regulatory element. 

43. The expression vector of claim 40 wherein said at least one additional 
nucleic acid /molecule is inserted into a plasmid having the identifying 
characteristics of plasmid pT7 hmwC shown in Figure 19A and under control of 
said at leas/one regulatory element. 




